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Elucidating the network mechanisms controlling flexible neuronal activity in the
striatum
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The basal ganglia play a pivotal role in adaptive behavioral control. The
long-term changes in the striatal neuronal activity are known to be associated with the changes in
cortico-striatal transmission. However, it remains unknown whether similar changes can occur rapidly
within each trial. To address this, in monkeys performing oculomotor tasks, we electrically
stimulated the supplementary eye field (SEF) and assessed the strength of cortico-striatal
transmission by measuring local field potentials and single neuron activities in the caudate
nucleus. Many caudate neurons responded to SEF stimulation with a short latency (23.8 + 4.3 ms),
and the stimulation effect was dependent on the phase and amplitude of striatal beta oscillations.
These results suggest that cortico-striatal transmission is dynamically regulated by local
oscillatory activity, which may underlie the rapid changes in striatal neuronal activity for
different task demands.
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